Role of guanine nucleotide regulatory proteins and inositol phosphates in the hormone induced mobilization of hepatocyte calcium.
Treatment of isolated hepatocytes with F- produced a concentration-dependent activation of phosphorylase, efflux of Ca2+, rise in [Ca2+]i, increase in Ins 1,4,5-P3 levels, decrease in PI-4,5-P2 levels, and increase in DAG levels. The levels of intracellular cAMP were decreased by NaF. The effects of NaF were potentiated by AlCl3. This potentiation was abolished by the Al3+ chelator deferoxamine. These results illustrate that AlF4- can mimic the effects of Ca2+-mobilizing hormones in hepatocytes and suggest that the coupling of the receptors for these hormones to the hydrolysis of PI-4,5-P2 is through a guanine nucleotide-binding regulatory protein. This is because AlF4- is known to modulate the activity of other guanine nucleotide regulatory proteins (Gi, Gs, and transducin). Calcium-sensitive inositide release in a purified rat liver plasma membrane preparation was increased by calcium-mobilizing hormones in the presence of guanine nucleotides. Vasopressin-stimulated inositide release was evident in the presence of GTP or GTP gamma S. The guanine nucleotide and hormonal stimulation was evident on both inositide production and PI 4,5-P2 degradation. Treatment of plasma membranes with cholera toxin or islet activating protein or prior injection of animals with islet activating protein did not affect stimulation of inositide release by GTP gamma S or GTP gamma S plus vasopressin. The results suggest that calcium-mobilizing hormones stimulate polyphosphoinositide breakdown in rat liver plasma membranes through a novel guanine nucleotide binding protein. The GTPase activity of rat liver plasma membranes was stimulated 20% by 10(-8) M vasopressin. The vasopressin-stimulated GTPase activity was not inhibited in plasma membranes that had been ADP-ribosylated with either cholera toxin or pertussis toxin. When membranes that had been solubilized after preincubation with [3H]vasopressin were subjected to sucrose gradient centrifugation, most of the protein-bound [3H]vasopressin migrated as a single band, also, there was a GTPase activity that migrated with the bound [3H]vasopressin. This peak of bound [3H]vasopressin was decreased 90% when the sucrose gradient centrifugation was run in the presence of 10 M GTP gamma S. Direct evidence that a GTP-binding protein was present in the [3H]vasopressin peak was obtained by the immuno-detection of a 35 kDa beta subunit of a GTP-binding protein and a 40 kDa alpha subunit. These results support the conclusion that liver plasma membranes contain a GTP-binding protein that can complex with the vasopressin receptor.(ABSTRACT TRUNCATED AT 400 WORDS)